Tris (8-hydroxyquinoline) 
INTRODUCTION
Tris (8-hydroxyquinoline) aluminum (Alq3) is a material commonly used as electron transport and/or emitting layer in organic light emitting diodes (OLEDs). While Alq3 based OLEDs have been extensively studied in terms of performance and stability, studies of the material properties of A1q3 films have been scarce. It was found recently that Alq3 crystallizes in different polymorphs.14 Temperature was found to be a significant parameter which controls the selection of the phases.
However, vacuum deposited Alq3 thin films are amorphous.'3 Amorphous nature of the films deposited at substrate temperatures in the range from 30°C to 150°C was verified by X-ray diffraction. 3 It was found that, for substrate temperature below 125°C, the films consist of small spherical domains whose size increases with temperature. 3 For the substrate temperature 1 50°C, a mosaic of polyhedra was observed, while for substrate temperatures above 1 50°C desorption process dominates. Amorphous nature of the films results in large distribution of the possible molecular packings. An explanation that the intrinsic disorder in the Alq3 films may originate in the existence of two stereoisomers has also been proposed. 5 It was found that partial crystallization occurs in the thin films exposed to atmosphere for several weeks, while no crystallization was found upon exposure to water saturated atmosphere for several hours.5 Previous studies of photoluminescence (PL) Time (h) Figure 5 Normalized photoluminescence peak intensity vs. time of exposure to atmosphere for A1q3 film deposited on unheated substrate (circles), substrate kept at 100°C (squares), film annealed at 100°C (up triangles), and film annealed at 150°C (down triangles). Figure 5 shows normalized PL peak intensity vs. time of exposure to atmosphere for the samples deposited or annealed at different temperatures. It can be observed that for the as-deposited sample grown on unheated substrate the PL intensity decreases to 58% of its original value after 96 hours of atmospheric exposure, while for the sample annealed at 150°C the PL intensity decreases to 87% of its original value after 96 hours. All samples which are either deposited or annealed at higher temperature exhibit improved environmental stability and the PL intensity above 80% of the original value. Therefore, annealing of the samples significantly improves their environmental stability. The proposed explanation of slower degradation of annealed samples was higher degree of crystallinity.6 Material within crystallites is comparatively less accessible to moisture and hence higher crystallinity samples are less susceptible to chemical decomposition due to moisture. 6 Since it has been established that the samples deposited at temperatures 30°C-150°C are amorphous,3 the explanation of the increased crystallinity is not applicable to the samples studied in this work. Possible explanation for the increased environmental stability deposited or annealed below the glass transition temperature of A1q3 may be that the differences in the surface morphology for different substrate temperatures3'9 influence resistance of the film to the penetration of air and moisture. It has also been found that the nitrogen to carbon ( N/C ) ratio in Alq3 films is dependent on the deposition rate.15 Annealing at 90°C also changed the N/C ratio.15 It is possible that the deposition at different substrate temperatures or subsequent annealing may also result in differences in the composition of A1q3 films. Both of these effects, i.e. different degree of crystallinity/different surface morphology and possible difference in N/C ratio, may contribute to observed different change in optical properties with atmospheric exposure for films exposed to higher temperatures. Obtaining optimal performance of the annealed A1q3 films would clearly require optimization of both annealing temperature and annealing time. 
